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Enclosure 1 

OUTLINE FOR FIRE RLSEARCH IM ALASKA 

IKT RODUCTIOK • 

Physical. Alaska is the largest State geographically. It has the 
longest coast lines of all states and is the one with the greatest 
north-to-south and east.-to-v7est extent. Alaska, however, has the 
smallest population as well as the greatest amount of undai^eloped 
resources. That area lying south of tha Brooks Range and primarily 
north of the Alaska Range has been called the "interior." This vast 
area accounts for somewhere in the neighborhood of 220 million, acres, 
or roughly 60 percent of the State's toal land area. 

Ecologica l. Nearly all of the Interior Alaska lies within the taiga, 
a circumpolar zone of predominantly coniferous forest with tall trees 
in dense stands along the southern edge which become progressively 
shorter and less dense toward the northern tree line. About half 
of the Alaskan taiga zone consists of subarctic forests and bogs, the 
other half of alpine tundra, bare rock, permanent ice and snow. Two 
outstanding environmental factors are fire and permafrost. Tlie taiga 
is a fire system with the flora and fauna adapted to, or dependent on, 
frequent fires. Because of its northerly latitude, most of the general 
area of the taiga is underlain by continuous to discontinuous permafrost. 

The 586,000 square miles of Alaska are geologically new along the 
costal areas, and in the ixiterior and Arctic slope are cold-dominated. 
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delicately balanced ecosystems. These characteristics make much of 
this vast area extremely sensitive to man's activities. Land manage- 
ment practices acceptable in most other parts of the United States 
can upset tenuous ecological balances in Alaska, seriously impair 
the environment, and ultimately curtail resource development. To 
provide full protection of invaluable resources requires keen insight 
and skillful manipulation of a multitude of resource relationships, ■ 
some of which are unique to Alaska. 

Well over 200 million acres in the Alaska interior consists of non- 
forest or presently noncommercial forest lands that have a great 
potential for wildlife, watershed, and recreation. Much of the area 
is unique for it is .underlain with permafrost. It is a very special 
kind of terrain, is extremely fragile to man's disturbance, and is 
located in a natural lightning environment. Fire ecology of this 
region has been virtually unstiidied and therefore, a great lack of 
ecological information exists. Knowledge of the relationship of fire 
to' the forest ecosystem (grasslands, bogs, soils, lakes, timber, and 
rivers) in Alaska is needed if we are to manage the resources wisely. 
Likewise, to effectively manage fires and implement adequate control 
measures, the results of control actions must also be evaluated. 
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Why Alaska Hcis a Wildfire Problem 

J 

The Interior of Alaska receives very little precipitation in the 
summer months. It has a semi-arid climate (similar to the high 
desert country of Arizona, Utah, and Nevada) and the resultant condi- 
tion is a "green desert." The "green desert" generally gets its 
moisture from subsurface sources rather than from the atmosphere. 
Thawing permafrost is sometimes the source of this moisture. A 
perched water table is formed when thawing occurs and the impervious 
permafrost layer prohibits deep infiltration. The best sites for • 
tree growth are on p^ermafrost free .areas, usually found on south- 
facing slopes and along river bottoms. 

Because of the long hours of daylight, higher temperatures prevail 
during more hours each day than mountain states in the "Lower 48." 
The high temperatures are accompanied by long periods of low relative 
humidity. Thus conditions favor frequent fires, many of which are 
started by lightning. 

Anchorage-Kenai area normally gets about 25 inches of precipitation 
each year. Clouds lose moisture as they pass up and over the Alaska 
Range and the Interior only gets about 12 inches of precipitation 
annually. Occasionally the area south of the Alaska Range has abnormally 



warm dry weather and fires become a real problem. The disasterous 
Swanson River Fire on the Kenai in 1969, was the result of abnormally 
high temperatures, low humidities, lack of rainfall, high winds, and 
man's carelessness. 

Contributing to the fire problem is the unbroken Alaska fuel blanket 
that extends for hundreds of miles. There are no fire breaks and 
very few access roads. Only major rivers such as the Yukon and Kusko- 
kwim have sufficient width to halt the spread of large fires. " 

Nearly half of the 222 million acres of the central fire-prone area 
of Alaska is covered with tundra, an area larger than Montana. Tundra- 
covered soils are part of a group that is found in polar latitudes and 
at high elevations around the world. Mosses, lichens, and shrubs form 
a heavy mat that Insulates the soil and slows melting of the frozen soil 
in the short summers. The mosses become very dry during the warm summer 
days and are a flash fuel. 

Alaska's forests are in the Boreal Zone of North America and the climax 
species are white and black spruce. The lower branches of the black 
spruce generally hang close to the ground and have beard lichens growing 
profusely on them. These lichens are also a flash fuel. This vegetative 
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comi)lex provides for both horizontal and vertical fire movement and 
a fire in Alaska's interior forest typically becomes a crown fire. 

A mid-season fire in a black spruce forest has very erratic behavior, 
particularly if the temperature is over 80 degrees and there is a 10 to 
15 mile per hour wind. A raging crown fire quickly forms a towering 
convection column which develops its own winds which further accelerates 
burning, Spot fires often appear far ahead of the main fire. When this 
type of burning condition exists, retardant and other initial attack 
forces have little effect on the fire. 

In addition to the flashy nature of the surface fires, fires in the 
tundra moss burn downx^ard. In very dry warm seasons the fires may burn 
into the peat or duff and moss layers to a depth of several feet. This 
occurred in 1969, and some large fires had subsurface burning when the 
winter snows arrived. Some of these fires burned beneath the snow cover 
and were a continuing problem during the 1970 summer. 

Thunderstorms often start lightning fires in the tundra which do not 
immediately burn as surface fires because of fuel moisture in the surface 
from recent rains. The lower layers of moss may have been dry enough to 
sustain the incipient lightning fire. These subsurface fires burn hot 
enough to dry out adjacent vegetation and ignite it. When warmer, drier 
weather occurs these underground fires surface and spread rapidly. 



-6- 

The Problem . . 

Approximately 62 percent of Ala.«3kan wildfires are caused by man and 
38 percent by lightning. However, the lightning fires cause the greatest 
number of acres burned due to multiple occurrence and to their remote 
location. Man-caused fires occur primarily in high value areas near 
population centers and along the highway net. A total of 4,728 fires 
were recorded in the past 10 years. 

The fire season begins in April with man-caused grass fires in the 
populated areas. As the grass turns green in late May and early June, 
this danger subsides. At this time lightning fires in the Interior 
begin occurring and usually continue through July and part of August. 
While lightning fires rarely occur after the first week in August the 
vegetation drys due to freezing nighttime temperatures and man-caused 
fires again become a problem. 

Although very little written substantiation is available concerning 
fires which have occurred in this country for the past 100 years or so, 
it is quite easy to see that fires have been a major natural environ- 
mental factor in shaping the composition of the vegetation of interior 
Alaska. One has only to walk through or fly over portions of this vast 
country to see such evidence. 
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It has been estimated that, since 1940, well over 32 million acres of . 
forest grassland, and low arctic tundra have been burned over in the 
interior. 

Despite technological improvements in fire control nearly 9 million 
acres have burned in Alaska in the past 10 years. 

The Role of Fire in Alaska's Enviornment and the Need for Research . 

For years most land managers and plant ecologists in the United States 
have viewed fire primarily as a destructive force in the forest. This 
thinking has been reinforced from time to time by disastrous fires 
which caused millions of dollars of damage to improvements and claimed 
hundreds of lives. 

The Swanson River Fire in 1969, and the Island Lake Fire of 1970, both 
on the Kenai Peninsula of Alaska, burned in an urban environment and 
threatened cities. These types of fires are destructive and no reason- 
able man would argue that control action was not needed. However, fires 
which occur at a distance from populated areas may not be as destructive 
as has been generally viewed. 

Recently ecologists and other research scientists have questioned the 
premise that all fires are bad and should be excluded from the forest. 
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They suggest that some fires may be beneficial and that land managers 
should use prescribed burning as a management tool in some instances. 



Fire has been used as a tool in many parts of the world, both to 
reduce the amount of fuel in the forest to lessen the hazard of 
disaster and to encourage the growth of more desirable plant species. 
We hypothesize that in Alaska, at least on certain sites, fire may 
have three beneficial effects: (1) reduction of fuel accumulations; 

(2) alteration of the vegetative cover to more desirable species; and 

(3) restoration of site productivity by release of available nutrients. 

Much more research is needed on the effects of fire on Alaskan eco- 
systems before fire can be used as a tool with predictable results. 
Two recently prepared papers A' review the research that has been done 
on the taiga of Alaska and Canada. The authors point out some of the 
knowledge gaps that exist. For instance, most people believe that 
fire in spruce will improve the area for moose habitat because the 
amount of moose browse will be increased. Rowe and Scotter point out 
that generalizations such as this cannot be made. Certain areas, 
particularly the uplands of the Precambrian Shield, do not produce 



1./ Wildfire in the Taiga of Alaska , by Leslie A. Viereck; and. Fire 
in the Boreal Forest , by J. S. Rowe and G. W. Scotter. Quaternary 
Research, Volume 3, Number 3, October, 1973. 



suitable browse following fires ±n black spruce and moose are scarce. . 
This points up the need for a more detailed site classification to 
avoid such unv/arranted generalizations. 

Some fires in Alaska have resulted in noticeable erosion not associated 
with control efforts, while other fires apparently result in little or 
no erosion. Foresters in A.laska have speculated about the cause of the 
Great Kobuk Sand Dunes in the Kobuk River drainage and the Nogahagana 
Sand Dunes west of Huslia. Rowe and Scotter note there is evidence to 
indicate that similar dune-forming activity near Lake Athabasca in 
northwest Saskatchewan was caused by fire. Further research is needed 
to determine if fire is the cause of the dune activity in the Interior 
of Alaska. Fairly large areas of the Interior have fine, sandy soil 
underlaying the moss. It appears probable that repeated burns during 
abnormally dry years could destroy the moss cover and initiate the 
dune activity. If research can confirm this, a higher level of protec- 
tion may be needed for these fragile areas. In addition, stabilization 
methods for these areas need to be worked out if it is found that these 
dunes are encroaching on surrounding vegetation. 

Some fire control tactics have resulted in long term damage to the 
environment. As a result, land managers have severely restricted the 
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use of heavy equipment in fire suppression efforts. Generally, bull- 
dozers would only be used as a last resort to halt fires threatening 
improvements or other high value resources. B.esearch is needed to 
define alternative methods of fireline construction. 

The effect of fire on wildlife in the taiga of Alaska is still ill 

1/ 
defined. In the paper, "Fire in the Boreal Forest " '^ the .authors. have 

this to say about wildlife management: 

"There is not enough quantitative information on the 
ecological effects of fire on the total environment in 
the boreal forest on which to base management decisions. 
The present need is for an understanding of features and 
functions of ecosystems, not on single resource as has 
so often been the case in the past. Until such time as 
research enhances understanding of fires as an ecosystems 
process, it will be difficult for land managers to assess 
whether the values of the resources to be protected are 
great enough to jusitfy the costs, both financial and 
ecological, of protecting the boreal forest." 
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2/ 
Heinse-lman — ' lists six alternative fire policies which had been '■ 

suggest eU for the management of wilderness areas and parks; Viereck 

suggests they might also pertain to remote areas of Alaska. They 

are: 

1. Attempt fire exclusion and accept the slow but pervasive changes 
in plant and animal communities that inevitably follow. 

2. Allow "safe" * lightning-caused fires to burn; allow also for some 
other wildfires that cannot be controlled, but extinguish the rest. 
If this option results in less than natural fire frequency and 
burned area, so be it. 

3. Allow "safe" lightning fires to burn, allow for some other wildfires 
that cannot be controlled, but prescribe enough additional controlled 
fires to assure the natural fire regime. 

4. Stippress all wildfires to the extent feasible, and duplicate the 
natural fire regime with prescribed-controlled fires. 

5. Allow all wildf3.res to burn unchecked unless life or property are 
directly threatened, and hope that a natural fire regime will result. 



11 Ibid. 

* Heinselman notes this option may be valid if there is little 
' possibility of fires escaping to lands outside the wilderness 
or park. 
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6. Abandon the ideal of natural ecosystems and turn to full-scale 
vegetation and environmental manipulation by mechanical and 
chemical means, seeding, planting, and so on. Attempt to 
produce desired vegetation with the tools of forestry. 

Alaska faces conflicts of enormous proportions as it seeks simultan- 
eously to redistribute its land management responsibilities; increase 
economic development, and at the same time protect its beautiful but 
fragile environments. The technological knowledge needed to resolve 
these conflicts Is dangerously inadequate. 

The overall fire research need in the Alaskan taiga and associated 
environments is to develop a sound understanding of their ecologjj^ to 
serve as the base of knowledge for their protection and management. 
Some major problems in this general need are: 

1. The susceptibility to, and dependence of, taiga on fire, and the 
need to understand ecological effects of fire on the ecosystem. 

2. Insure that fire is fully integrated into the multiple-use 
planning process. 

3. Insure that fire management plans and resource plans are compatible 
with fuel management . 
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4. Assure that fuel- treatment techniques are compatible with manage- 
ment objectives and ecosystem maintenance or type conversion. 

5. Understand prescribed fire as a management tool. 

Land laanagers need current fire management information now. The Bureau 
of Land Management is presently refining their resource value classifi- 
cation system to guide fire control actions and use in the planning 
system. In addition, the fire danger rating system is now undergoing 
revision. National Forests are intensifying and updating multiple-use 
plans. The National Park Service began fire management programs during 
the summer of FY 1974 ijj all Rocky Mountain National Parks. These 
factors make this ecology-fire research project extremely timely. 
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Wildfire in Alaska has stirred an ever increasing controversy on 
whether or not to control them. There are an array of positions in 
the controversy with wildfire becoming increasingly important from an 
ecological and economic point of view. Environmental groups and the 
public in general are reflecting increasing interest and concern 
centered around the role of fire in perpetuating the ecosystem on one 
hand and in the destruction and waste on the other. 

Fire research and training programs will improve the ability of land 
managers to predict fire behavior and fire effects. These predictions 
are essential for the success of fire management plans, especially when 
decisions concerning modified fire suppression and fire-use must be 
made. More and more often questions are being raised about the proper 
role of fire in wildland management and about present fire control 
policies. Some view the present situation as detrimental to the con- 
tinuance of certain ecosystems. They claim that many of our most 
desirable plants require fire in some stage of their life cycle in 
order to retain their natural place in the environment. They also 
point to the accumulations of fuel where neither natural fires nor 
prescribed fires are allowed to burn. They predict dire consequences 
in the form of catastrophic fires and the gradual loss of valuable 
fire-dependent plant communities. 
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The Department of the Interior recently (11-1-74) revised its wildland 
fire control and management policy. It now reads, in part, as follows: 

590.1.3(c) 

"Prescribed fires, which may include ignition by natural 
causes, may be used to achieve agency land or resource 
management objectives under approved and coordinated 
plans . " 

The Bureau of Land Management ., needs more information on fire effects 
before this policy can be optimally implemented in Alaska, 

Distances are great in Alaska with no access to most areas except by 
air. Men, equipment, and supplies must be moved in by aircraft. It 
is not often practical to move in heavy equipment, or it takes too 
long to get the equipment in to be effective. With hundreds of men 
scattered over the State in dozens of locations, logistical support 
and communications become inajor problems requiring high expenditures 
for helicopters, cargo aircraft, and radios. 

Fire costs in Alaska are extremely high for these and other reasons. 
During the period 1965 through 1973, the average cost per fire (pre- 
suppression and suppression) was nearly $26,000. Total suppression 
costs alone for that period were 80.9 million dollars. 
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Recent record-breaking dry seasons combined with large numbers of 
lightning fires have created fire loads larger than first-attack forces 
could handle. Once a fire spreads to several thousand acres in a 
remote timbered location, the costs of suppression become extremely 
high, without assurance that the fire can be controlled by man's 
actions alone. There is a lack of information as to what is the value 
of land in Interior Alaska. Without this economic input it is diffi- 
cult for managers to make judgments about how much money is justified 
for wildfire suppression. 

One of the primary cpnsiderations in fire control planning is resource 
value and potential loss which would result from fire. At the present 
time there are no objective methods to assess the gross or net effects 
of fires in interior Alaska. About the only item which can now be 
objectively evaluated is timber loss. Depending on the conditions 
under which a fire burns and the management objectives a fire can be 
good or bad. Fire Control must have information regarding effect of 
fire under various conditions in order to plan and perform its function 
properly. 

Fire protection on lands under new ownership will continue to be handled 
largely by the Bureau of Land Management and to an increasing extent by 
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the State of Alaska. To maintain the fire-oriented ecology of the 
taiga may require large amounts of prescribed burning and a different 
approach to the management of xirildfires. 

An important need in interior Alaska is to help the land manager gain 
an appreciation of the possible uses of fire management. Fire manage- 
ment is the integration of fire protection, prescribed fire, and fire 
ecology knowledge into multiple-use planning, decision making, and 
land management activities. Fire management is not a program of 
"letting fires burn." Fire management places fire in perspective with 
overall land management objectives to fulfill the needs of society, 
optimize the productivity of land, and sustain environmental quality. 
Fire is evaluated not only for its potential to do damage, but also for 
its beneficial role in many ecosystems. Along with the "good" and "bad" 
aspects of fire, the impact of suppression techniques on the land and 
the effects of all land management activities on fire potential are 
assessed. Successful fire management depends on effective fire preven- 
tion and fire control programs, and on land management planning that 
considers fire ecology relationships. 



FIRE RESEARCH MEETING 



Enclosure 6 



Ron Smith 
Ray Settles 
George K. Hollett 
Ted Dyriiess 
Bob Buckman 

Les Viereck 

Donovan Yingst 

Thomas E. Morris 

Hank Warren 

Al Comiskey 

Jim .Monnie 

John L. Oldemeyer 

Greg Bos 

Richard H. LeDosquet 



BLM, Division of Resources 
Alaska Division of Lands 
Alaska Division of Lands 
Institute of Northern Forestry 
Pacific Northwest Forest & Range 

Experimental Station 
Institute of Northern Forestry 
BLM, Division of Resources 
Chugach National Forest 
National Park Service 
National Weather Service 
U.S. Fish and Wildlife Service 
U.S. Fish and Wildlife Service 
Alaska Dept. of Fish & Game 
BLM, District Manager 



Alaska State Office, Anchorage 

Anchorage 

Ancliorage 

U.S. Forest Service, Fairbanks 

U.S. Forest Service, Portland 

U.S. Forest Service, Fairbanks 

Anchorage District Office 

U.S. Forest Service, Anchorage 

Anchorage 

Anchorage 

Kenai Natl Moose Range 

K^nai Natl Moose Range 

Aaichorage 

Fairbanks District Office 



Pete Cizmich 
Larry Knapman 
Jens Jensen 
Bill Adams 
Steve Leskosky 
Austim Helmers 
Jerry Wicks trom 

Ed Diemer 



Alaska Dept. of Fish & Game 
BLM, Division of Resources 
BLM, Chief, Div. of Resources 
BLM, Division of Fire Control 
BLM, Division of Resources 
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rN REPLY REFER TO', 

United States Department of the Interior 

BUREAU OF LAND MANAGEMENT 
18th and C Street 

Washington, D.C, 30240 



Mr. John R. McGuire, Chief 
U.S. Forest Service 
U.S. Department of Agriculture 
Washington, D.C. 20250 

Dear Mr. McGuire: 

At a recent meeting of Bureau of Land Management , U . S . Forest Service, 
U.S. Fish and Wildlife Service, State of Alaska, and the University of 
Alaska personnel, the proposed Fire-Ecology Research program for Interior 
Alaska was discussed at length. The enclosed memo from the Alaska State 
Director, Curtis McVee, summarizes the purpose and results of the meeting. 
Also enclosed are copies of supporting documents ; 1) Outline for Fire. 
Research in Alaska ; 2) Operational Plan for Washington Greek; 3) Alaska. 
Fire Ecology Research Needs; 4) Fire Management Research Needs; 5) 
Revised Prospectus on Fire Ecology-Management in Taiga Ecosystems of 
Interior Alaska. ,• .,.„ 

The Bureau of Land Management wishes to acquire knowledge about fire 
relationships to the taiga ecosystem sufficient that resource decisions, 
fire control policy, and fire nianagement are consistent with national 
objectives and goals and the National Environmental Policy Act. Therefore, 
the Bureau needs fire effects data on an operational basis, i.e., within 
the next five years as well as long-term research. The short-term data 
are needed so land managers can make proper resource decisions. This 
baseline data on an extensive basis could probably be obtained by an 
ecological monitoring team studying burned vs unburned major plant 
coimaunities taigawide. Techniques for such an extensive study hopefully 
will result from the present fire effects study with the Institute of 
Northern . Forestry , Fairbanks . 

The Bureau contends that baseline resource informa.tion needs to be 
established, and this probably could be acquired by expanding the present 
fire effects study and by establishing the research study areas described 
in the enclosed operational plan and prospectus. . 






Aside from the work described in the operational plan and prospectus we 
believe the following projects would be worthwhile and add to the meagre 
store of resource information on the taiga: 

1. Establishment of taigawlde monitoring of Environmental components 
at some 100, or maybe as many as 500 sites, on major vegetative 
types of ecosystems. These sites would require an inventory and 
may be located on burned and unburned areas. 

2. Designate core watershed field stations on approximately 20 natural 
watersheds. These watersheds could vary in size but probably 
should be about the size of the Caribou or Poker Creek watersheds. 
Intensity of study may vary but could include electronic monitoring. 

3. Establishment of an ecological monitoring team to evaluate on-going 
fires as well as part bums of known age. This team would have BLM 
support. 

4. Develop resource baseline information for long-terra research. 

5. Translate research data into management terms with BLM input. 

5. Evaluate and translate into management terms the preselit research 

data available on the fire effects study including a bibliography. 

The Bureau fully supports the fire research concept and the Washington 
Creek location specifically as a permanent research are^for intensive 
study and training facility of the fire effects in the taiga. 

Forestry research for Alaska in the seventies, a proposed iO-year plan 
to achieve high productivity of forest and related resources consistent 
with enhancement and protection of environmental values, has Bureau 
support. This proposed researoh plan not only displays the need for 
data to determine the extent and nature of use and development that is 
environmentally pennissible for the tundra, taiga, and wetland ecosystems 
but it also portrays proposed funding and manpower needs. 

Development of a multiagency cooperative fire-effects research program 
is encouraged. This is especially significant from the standpoint of 
land tenure changes that are imminent over the next five years (ANCSA) . 
State, Federal, and private agencies will be highly concerned about land 
management activities. The Bureau recommends that the Forest Service 
pursue contacting all potential cooperators. 
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Aside from the work described in the operational plan and prospectus we 
believe the following projects would be worthwhile and add to the meagre 
store of resource information on the taiga: 

1. Establishment of taigawide monitoring of Environmental components 
at some 100, or maybe as many as 500 sites, on major vegetative 
types of ecosystems. These sites would require an inventory and 
may be located on burned and unburned areas. 

2. Designate core w^atershed field stations on approximately 20 natural 
watersheds. These watersheds could vary in size but probably 
should be about the size of the Caribou or Poker Creek watersheds. 
Intensity of study may vary but could include electronic monitoring. 

3. Establishment of an ecological monitoring team to evaluate on-going 
fires as well as part bums of known age. This team would have BLM 
support. 

4. Develop resource baseline information for long-term research. 

5. Translate research data into management terms with BLM input. 

6. Evaluate and translate into management terms the prese'ht research 
data available on the fire effects study including a bibliography. 

The Bureau fully supports the fire research concept and the Washington 
Creek location specifically as a permanent research are^for intensive 
study and training facility of the fire effects in the taiga. 

Forestry research for Alaska in the seventies, a proposed 10-year plan 
to achieve high productivity of forest and related resources consistent 
with enhancement and protection of environmental values, has Bureau 
support. This proposed research plan not only displays the need for 
data to determine the extent and nature of use and development that is 
environmentally permissible for the tundra, taiga, and wetland ecosystems 
but it also portrays proposed funding and manpower needs. 

Development of a multiagency cooperative fire-effects research program 
is encouraged. This is especially significant from the standpoint of 
land tenure changes that are imminent over the next five years (ANCSA) . 
State, Federal, and private agencies will be highly concerned about land 
management activities. The Bureau recommends that the Forest Service 
pursue contacting all potential cooperators. 
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J i^K^t-ptinn^ continue on establishing a fire-ecology research 
we suggest ^eliberatxons contxnu ^^^ ^^^ ^^^ University 

progr^ xn Alaska at ^^e lnstxtut^^^^^_^ ^^^ ^^^^^ ^^^^^.^^^ ^^^^^^ 

firfctS ^itSltS BiSctor, Curtis V. McVee, 555 Cordova Street, 
Anchorage, Alaska 99501. 



Sincerely yours. 



Director 



Enclosures 5 , ,-,, 

End. 1 - Cy memo 12/10/74 
End. 2 - Outline Fire Research Alaska 
End. 3 - Alaska Fire Ecology Resource Needs 
End. 4 - Fire Management Resource Needs 
End. 5 - Revised Prospectus 7/26/74 



